In this paper some fixed point theorems for two pairs of absorbing mappings satisfying an implicit relation are proved, which extend Theorem 5 [21] to two pairs of mappings. As application, a general fixed point theorem for a sequence of mappings in partial metric spaces is obtained.
Introduction
In 1994, Matthews [15] introduced the concept of partial metric space as a part of the study of denotational semantics of dataflow networks and proved the Banach contraction principle in such spaces.
The partial metric spaces play an important role in construction models in theory of computation.
Many authors studied the fixed points for mappings satisfying some contractive condition in partial metric spaces.
Quite recently, in [2] , [3] , [11] some fixed point theorems under various contractive conditions are proved. In [12] and [13] some fixed point theorems for pairs of mappings in partial metric spaces are proved. Other results are obtained in [1] .
In 1994, Pant [17] introduced the notion of pointwise R -weak commutativity which is equivalent to commutativity in coincidence points. Jungck [10] defined f and g to be weak compatible if f x = gx implies f gx = gf x.
Then, f and g are weakly compatible if and only if f and g are pointwise Rweakly commuting.
In [12] some fixed point theorems for weakly compatible mappings in partial metric spaces are proved. V. Popa, A.-M. Patriciu -Other fixed point theorems for two pairs of . . . The notion of pointwise absorbing mappings is introduced and studied in [4] - [6] .
Some results for two pairs of absorbing mappings are obtained in [14] , [16] . Several classical fixed point theorems and common fixed point theorems have been unified considering a general condition by an implicit relation in [18] , [19] . Recently, the method is used in the study of fixed points in metric spaces, symmetric spaces, quasi -metric spaces, b -metric spaces, ultra -metric spaces, convex metric spaces, Hilbert spaces, compact metric spaces, in two and three metric spaces, for single valued mappings, hybrid pairs of mappings and set -valued mappings.
Quite recently, the method is used in the study of fixed points of mappings satisfying contractive / extensive conditions of integral type, in fuzzy metric spaces, probabilistic metric spaces, intuitionistic metric spaces, G -metric spaces, G pmetric spaces. With this method the proofs of some fixed points theorems are more simple.
Also, the method allows the study of local and global properties of fixed point structures.
The study of fixed points for mappings in complete partial metric spaces satisfying implicit relations is initiated in [8] , [9] , [20] - [22] .
The purpose of this paper is to prove some fixed point theorems for two pairs of pointwise absorbing mappings satisfying an implicit relation in complete partial metric spaces, generalizing Theorem 2.2 [13] . As application, a general fixed point theorem for a sequence of mappings in partial metric spaces is obtained.
Preliminaries
Definition 1 ([15] ). Let X be a nonempty set. A function p : X × X → R + is said to be a partial metric on X if for any x, y, z ∈ X, the following conditions hold: If p is a partial metric on X, then the function p s (x, y) = 2p(x, y)−p(x, x)−p(y, y) defines a metric on X.
Furthermore, a sequence {x n } converges in (X, p s ) to a point x ∈ X if and only if lim
Definition 2. Let (X, p) be a partial metric space. a) A sequence {x n } in X is said to be a Cauchy sequence if lim n,m→∞ p (x n , x m ) exists and is finite. b) (X, p) is said to be complete if every Cauchy sequence {x n } in X converges with respect to τ p to a point x ∈ X such that lim n→∞ p (x n , x) = p (x, x). [15] ). Let (X, p) be a partial metric space. Then: [1] ). Let (X, p) be a partial metric space and {x n } be a sequence in X. If lim n→∞ x n = x and p (x, x) = 0, then lim n→∞ p (x n , y) = p (x, y) , ∀y ∈ X.
Theorem 3 (Theorem 2.2 [13] ). Suppose that (X, p) is a complete partial metric space and T, S are self mappings on X. If there exists r ∈ [0, 1) such that
then there exists z ∈ X such that z = T z = Sz.
Definition 3 ([4]
, [5] ). 1) Let (X, d) be a metric space and f, g be two self mappings on X. f is said to be g absorbing if there exists R > 0 such that for all x ∈ X.
2) f is said to be pointwise g absorbing if for given x ∈ X, there exists R > 0 such that
Similarly we can define f absorbing and pointwise f absorbing map.
is a partial metric space we have similar definition of Definition 3 with p instead d.
Implicit relations
Definition 4. Let F 5 be the set of all continuous functions F :
In the following examples, property (F 1 ) is obviously.
The proof is similar to the proof of Example 1.
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Main results
Theorem 4. Let (X, p) be a partial metric space and A, B, S, T be self mappings on X such that for all x, y ∈ X F p (Ax, By) , p (Sx, T y) , p (Sx, Ax) , p (T y, By) , p (Sx, By) + p (Ax, T y) ≤ 0,
where F ∈ F 5 . If z is a common fixed point of A, B, S and T , then p (z, z) = 0.
Proof. Suppose that x = y = z. Then by (2) we obtain Proof. Suppose that u, v are common fixed points of A, B, S and T . Then by (2) we have
Theorem 6. Let (X, p) be a complete partial metric space and A, B, S and T be self mappings on X such that 1)
A (X) ⊂ T (X) and B (X) ⊂ S (X), 2) the inequality (2) holds for all x, y ∈ X and some F ∈ F 5 . If one of A (X) , B (X) , S (X) or T (X) is closed, then: 1)
A and S have a coincidence point, 2)
B and T have a coincidence point. Moreover, if A is pointwise S absorbing and B is pointwise T absorbing, then A, B, S and T have a unique common fixed point.
Proof. Let x 0 be an arbitrary point in X. Since A (X) ⊂ T (X), there exists x 1 ∈ X such that T x 1 = Ax 0 .
Since B (X) ⊂ S (X), there exists x 2 ∈ X such that Sx 2 = Bx 1 . Continuing this process we can construct sequences {x n } and {y n } in X such that
We prove that {y n } is a Cauchy sequence in (X, p). By (2) for x = x 2n and y = x 2n+1 we have
By (P 4 ),
By (4) and (F 1 ) we have Similarly by (2) for x = x 2n+2 and y = x 2n+1 we have
By (6) and (F 1 ) we have
By (F 2b ) we have p (y 2n+2 , y 2n+1 ) ≤ hp (y 2n , y 2n+1 ) .
Hence p (y n , y n+1 ) ≤ hp (y n−1 , y n ) ≤ ... ≤ h n p (y 0 , y 1 ) .
For n, m ∈ N with m > n and (P 4 ) we obtain p (y n , y m ) ≤ h n + h n+1 + ... + h m−1 p (y 0 , y 1 )
and so p s (y n , y m ) ≤ 2p (y n , y m ) → 0 as n, m → ∞.
This implies that {y n } is a Cauchy sequence in the metric space (X, p s ). Since (X, p) is complete, then by Lemma 1, (X, p s ) is complete. Therefore, there exists y ∈ X such that lim n→∞ p s (x n , y) = 0 and by (1), p (y, y) = lim n→∞ p (y n , y n ) = lim n,m→∞ p (y n , y m ) = 0. This implies Now we suppose without loss of generality that S (X) is a closed subset of partial metric space (X, p).
Then, there exists u ∈ X such that y = Su. By (2) for x = u and y = x 2n+1 we obtain
Letting n tend to infinity by (7) and Lemma 2 we obtain F (p (Au, y) , 0, p (y, Au) , 0, 0 + p (Au, y)) ≤ 0.
By (F 2b ) we have p (y, Au) = 0 which implies y = Au = Su.
Since A (X) ⊂ T (X), y ∈ T (X), hence, there exists v ∈ X such that y = T v. By (2) for x = u and y = v we obtain Now we prove that y = Ay. By (2) we have Letting n tend to infinity by Lemma 2 we obtain F (p (Ay, y) , 0, p (y, Ay) , 0, 0 + p (Ay, y)) ≤ 0.
Hence, by (F 2b ) we obtain p (y, Ay) = 0, which implies y = Ay and y is a common fixed point of A and S.
If B is pointwise T absorbing, there exists R 1 > 0 such that
Hence,
By (2) we have F p (Au, By) , p (Su, T y) , p (Su, Au) , p (T y, By) , p (Su, By) + p (Au, T y) ≤ 0, F (p (y, By) , 0, 0, p (y, By) , p (y, By) + 0) ≤ 0.
By (F 2a ) we obtain p (y, By) = 0, which implies y = By and y is a common fixed point of B and T .
Hence, y is a common fixed point of A, B, S and T . By Theorem 5, y is the unique common fixed point of A, B, S and T . Example 9. Let X = [0, 1] be a partial metric space with p (x, y) = max{x, y}. Then (X, p) is a complete partial metric space. We define the following mappings on X.
, T x = x. Then A (X) = {0}, S (X) = 0, 1 2 ,
S (X), T (X) are closed subsets of (X, p). Moreover,
Hence, p (Sx, SAx) ≤ Rp (Sx, Ax) for some R ≥ 1. For a function f : (X, p) → (X, p) we denote
If instead of (F 1 ) we have property (F 1 ) : F is nonincreasing in variables t 2 , t 3 , t 4 , t 5 , we have V. Popa, A.-M. Patriciu -Other fixed point theorems for two pairs of . . . Theorem 8. Let A, B, S and T be self mappings of a partial metric space (X, p). If the inequality (2) holds for all x, y ∈ X and some F satisfying properties (F 1 ) , (F 2 ) and (F 3 ), then we have:
Proof. Let x ∈ [F ix (S) ∩ F ix (T )] ∩ F ix (A). Then by (2) Hence, p (x, Bx) = 0, so x = Bx and x ∈ F ix (B). Therefore,
Similarly,
By Theorems 6 and 6 we obtain Theorem 9. Let S, T and {A i } i∈N * be self mappings of a complete partial metric space such that: a) A 2 (X) ⊂ S (X) and A 1 (X) ⊂ T (X), b) one of A 1 (X), A 2 (X), S (X), T (X) is a closed subset of X, c) the inequality F p (A i x, A i+1 y) , p (Sx, T y) , p (Sx, A i x) , p (T y, A i+1 y) , p (Sx, A i+1 y) + p (T y, A i x) ≤ 0, holds for all x, y ∈ X, i ∈ N * and F satisfies conditions (F 1 ) , (F 2 ) and (F 3 ). If A 1 is S pointwise absorbing and A 2 is pointwise T absorbing, then S, T and {A i } i∈N * have a unique common fixed point.
